ox o' ^ ' 

■ 
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q 
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RH'^nni^iRQnaj 


(head injury) iM'ljj'Lilt4^i?in2^'3m4LLmi?i 

I I I I 2/ I 

Jenettlijil igsi^Hms'im^hhJjh'h viwntiw nn™wilfshil'E]li?il'aviG'3i?i''a'lilfi'li^LLri l)nn™w 

qj ■' ' qj 

2/ 2/ I 

qj qj qj qj 

2/ I 

liyi^Q'l}jll4Q'H'?i'H'W£J}jH(^'n''l?i}J'a'31Jhi?iL'flJ (traumatic brain injury; TBI) JJ'inltjf'J The Demographics and Ciinicai 
Assessment Working Group Internationai and Interagency Initiative toward Common Data Elements for 

2/ I 

Research on Traumatic Brain Injury and Psychological Health ’liiri'Wi^hWtJhTl'lQwG “TBI nni'Lll^tJtJLLlJf^'J^I'a'J 

Viii'i^nh™h'3ht4^i'a'3?ijj'a'3 W'aLni?iiAi£jnfi?irin‘n^i'a<3?i}j'E]<3'=innLif'3ni's‘>ih/ih£j‘U'E]n’’^ 

'=)^L'Mt4dh TBI viTihtih^3nhf^ ^nhi'tiJlti'uuiJgi^3nhynh^3ht4 W'a tfigi'ntihsginhyi ^g)Ti-a^3^Qti tmutjhjj^iw head 

I I 2/ 

injury'Ijj'lilindhhMnhi'LilItJTiLLiljt'jnhWh'JhiiW'aLni^iTitJhfi^inhTi^^iJj'a'j wtru head injury'ah'=i'=i^'ljj'w TBI nlili 
dh^hf'w'^ihi'aihllltjijl'ijyi^i^i'h'jmj tiitJ head injury ^Q?llli4ni'm^tH'l}jvimidhS TBI w-alij m li4 guideline wlIjjiIiij 
^ htJili'^hSwiJhtjnnni'SLLVin^^ms tilijra ■adi'j'li'niFihTilTiiiviHhhJjyih'jQ'Bhnhi'iFih'j n head injury w-a TBI nrinlUT! 

qj qj I J qj 

2/ I 

^QhjjviTihtJL^tjQmjaEiiiatJ^w wwtTOtjltjatJKsiiFKsni'at 


?2iunRQvi£n 

-aijimfru 

q 

II 12 / 

Ccl <i1 <sjOii^ I O ctytsx ff-tal i ay ^s3 I ay O 

nhi'iJhi?iL'=)ijyi^m^Lili4iIruvihvi?ih^ru^ia'3il?^LVi^LL2^d«n auiFinhi'aivmtJ'JhiJTina^Lmni^ih'jntJ^iijatjniKsih 

0 / 0 / q qj 

wtihJjLLJ^^Qfin'ifmiilajjj^ li4«vif^aLjj1'nh;sih^d'iaijinhffua!i^ilfsjjhai 180-250 iFiaili'^'anni' 100,000 ^=114 

qj d.9 qj ‘I 

lintJwiJQtJjTnLilum^iihtJjj'inm'hm^vit^'i iTnviiilundjj^mw^hu^m lih'iahtJ^ia'iwiJhtJ 

q qj <i5 qj -■ . ... 

lAiudnaijin'H'M'iLilu^i'iJjiih'i ntjJnJn ntjjuiFiauiJjihtj 

q qj q 

waQtJwlvinj'i?iai4i?ii4 (fil^ 1 ) 

qj a/ qj q ' qj ' 

'ljjwi^hL2i^i^i''itj'3hi4TOwi4 Lmanni'htj'i'TunhWnHh^ia'id'TiIn 
twliJSiniFia ni'TKsnu^jjtw f'l^nwnluwiJQtJiJhinL'fiJLLfi^ 

q qj 

Jti^hi?iahnaiJ^LVii?i L'ayih^fl'iJhti^Llhfijnhffnwhl‘u ^ 

-Soutti Africa — — France — • -Australia 

■Sandiego (USA).Bronx (USA) 



lliMOim ll 2552-2554 VUldhWlJQtjlu^llhiriLllJahn 


Tilfl lewimTnhe-} tbi luilKmfim-i 7 HaL/yrainy 100,000 ou 
utinmuiiQ-ientj, muiJa^'^nn Bruns ( 2003 ) 




















'aijiLVii?iyin'3ni4‘uSiJi'^}jnai 140,000 ;sii4i?i''aillw°n‘UQ‘ufimi^'=)nn'aijiLVii?n'risni'tjni4tJi4i^iJi'^}jnai80% 

q q ’ q q qj 

ijn^L'lij^^™^'^nn'E]ijiLVii?ii'risrn'£jni4tJi4WiiJiJf^jjnaiilji^ 63,000 (=114 ^^iSu'ai^n'n 95-100 100,000 (=114 

15-19 il m^untjjjnnnQnm^virTl'i 3 lyin LLJi^O'3Li3!i'aijinni'nni4il 25542553 

q q O' q 


I 2/ 


Jnil'atj Lm(sinH'5in£jli4nni'm»mnitjnunjimjjli4Vinil 2554 S(si'nH'5intjli4nnf^LL2iwijQtjli4'=)nn'E]iiiLVii?i 

q qj qj q q 

rasni'tjni4tJi4i^ti^tJi'Qjj'a!i^ 3,300 Ini4iinyi 


qj 


s^niviPi 

q 

?inLVii?i?i'E]'3nni'un^L'fii^^™^Ln^'^nn?inLVii?ivi«n 1 m nn™n«jJW'E]i?in'=)nn^?i'3 aji^nifrininn 

q q I q q qj qj 

2/ I I 

Intj t^tj^i^dQm'a'3?inLVii?ili4'a!iniiLm2i^iJf^Lyi^ t^tJiJi'^LVi^vin'3i?i^Ti4i?in'=)t;‘nijQ'nnn™n«jjW'ai?in'=)nn^?i'3Lili4?inLVii?i^ 

q qj qj q 

‘nuii'atj 40-50%®"^ Lmli4iJf^Lvi^nn«'ii^raji4n'^^‘nijdn‘E]ij^LVii?i'=)n'^fLili4?inLVii?i^iAiijij'E]tJiniu 50-60% 

q q q 

iniiiQnfiijiLiii?i'=)fn'=)f'=)^Lil 14211111 “a'3nni'iin^L'lii^^mdi4T'£jinn'3ni4lmntj'3ni4dQi4lvinj'^f <3 111 i4ilnjvindni^nj?i'a'3t2in 

q q q - O' O' O' 

I 2/ 2/ 

iGa^jain WHO (ii^iili4il 2030 aijRLiii?inn'afiai'a;;Lili42iiLiii?inifi?iitj'ai4mj 5?ia'32iiLiii?iniTOi£jyHiiJj^t^£jli4Jji 

q q q q 

ain'Tumj 9I14112004'"’ ainMJJ2iwiJitj^fij'lii^LL2ili4iii4itJiJi';;2iiyi^2itj^i2ii?if (iai;;Lmyitj^i2ii?if 

qj qj qj 

jjniiyitJi^tJLftj'jliijJil 2555-2556 viuii2iiLiii?inn'ui^L'lij^^™;;m^ainaijiLiii?iafiaf 56% iin«jjii1ai?inain^2i'3 

q q q qj 

12% oniiifitj 4% LL2i;;li4"] 5% 


Primary secondary brain injury 

I 2/ 2/ 

Primary brain injury Liii4nn'ui^L'lu?ia'32iJja'3^Ln^li4m4^nitJiiMainnn'ui^L'lij Imm nn'ui^L'fiiiFiaLSa 
2ijja'3t^tji?n''3 Snn'an?ii^?ia'3ii2iai^Ja^ wa axon an?ii^LSa'3ainLH''3^jjinft;viu aiaS neuron finiii2ii£j 1121 ;; blood 

qj 

brain barrier JtJllltJ 


Secondary brain injury Llll4nH'U1^Lau?ia'321Jja^^m^ainW21^l?l1JJJJinitJ11«'3nH'll1i^L'fuain primary brain 


injury f'32i'3W2ilmSa2lJja'3a2i;;L'ii2i2fiJi';;2liyiJtJiiitjmjjli4 2liLiii?i^^iiiry'l^ari hypoxia, hypotension 2ljja'3ijijj niwn 

2 / 

diiJjS^ilnS^ia'j eleotrolyte Lili4ilfi4t^tJ seoondary brain injury Sanami^i?iijj 11 anil'lln^iaufm^ waifii^piijjii^'inn' 

ui^Lau'l^ii2iitjfitjj'3 waiilww'l^ 

niTOLL2ifn»initJiiMnn'iiii^Laii?ia'32iJja'3a;;Lili4nn'ila'3ni4 seoondary brain injury Lili42i'ii4liiry'LSa^ain 




Intracranial pressure cerebral perfusion pressure 


Intracranial pressure (ICP) 



ICP ICP H'3^LLWo'n'=^^wiAi£jnfi?)nn‘nl‘u?)}j'a<3 

t^£jn«'lni?i''i'3 1 m ?ii4ni?i^i'a'3 ventricle vein ^liI«£J14LLiJ«'3'1iIi Lm'm'a?ii4'ii?i^i'a'3'Htjnfi?inniNli4?i}j'a'3?i'3'=)i4n'3'^^viG'3 

I qj q 

4/ 4/ S/ S/ 4/1 

ICPff'3mi4nii'ai?mLfo^i'E]'3nnf?itjntj?ii4n^?i'a'3iAi£jnfi?inn‘n^otj^Qtj iw iS'a'j'an^tiFil'n^i'iJjnraw 

qj 

III 4/ 

iCP'lwLilItJtJLLiJ^'j Lmtl'ain^'a'an'atin'Ji'QinLfQmtj'jiH'jjnaiJn'U'atJgi'ijjm'n'Mnl'M ICP 

lCPlt4(sit4iJnSw(si''iiJi'^}j'iai 10 uu-ilffiyi tS'a ICP ?i'3Lni4 20 ClfiSL}ji?n'iJ?'ayiLili4LQ2ini4ni4m'n 5 i4'i^viiid'i'=)^S 

qj 

qj qj qj qj qj 

i^i'a'lil 


Cerebral perfusion pressure (CPP) 

CPP m cerebral blood flow (CBF) lunnn^ilnS 

CBF '=);twnnflJfljWLVi}Jn^?i}jti?i£Jnfl'ln autoregulation systolic blood pressure l'^Vld'1'3 50-160 

CifiSLJji?H'ili''ayi CBF '=i;t?injjnraH'3'a£j'lm^mjiln^‘l^ tmluwiJofj^wnm'iini^iL'fii^^TOst autoregulation mt 

qj q] ^ 

14/ I I 

CBF LilStiuLLilfi'i'liJ'afin'ii'QinLfQ S'lm'iwn'iwQiKsiJj CBF m'aJjHtfii?) 

q 

14/1 I 

secondary injury mwjjnnlii CBF nifH CPP 

4/ 

vi'aii'im'i CBF CPP muoai'lili'q'in 


Cerebral perfusion pressure (CPP) = mean arterial pressure (MAP) - intracranial pressure (ICP) 


CBF WLViUn^^iu'llllLm‘B'Q'3 50-70 5flSL}JI?H'lJl''E]yi’' 


Autoregualtion 

4/ 4/ 

f'3i]1'}jnaiLl'E]^i?i''E]LQfin w-a cerebral blood flow 

4/ 

(CBF) 'astliinu CPP Lifi;t^ii4niaL«‘ueJni4(a‘U!j"'n2i'i'3?i'a'3 arterioles 
Lilu^n^ru liafjluwlvirLi ^ CPP 60-160 mmHg ^iu'a'i'q^^inunra 

O/ qj O/ 

I 4/ 

^QU^ajj CBF 50 ml i?i''ail!'jj'iaiLS'a?iJj'a'3 lOO g lia 

q qj ^ 

4/ I 

on CPP unnw'aii'atjnnnG CBF 'q^mjJW'a^iiaLLiJi'mj'liJianu CPP 
W'alniltJVifi'l^'aLLlll'mj'lllianJJ mean arterial pressure mJt'a'I (fll 
^ 2) nnwouinu CBF 1) metabolic 

I 4/ I 

autoregulation nni'mjjluw'afi^fi'i^i'a'i CPP iinHsiU'a'iwnni'Vi^'i 
?inTO'n'3wu Oj COj adenosine 

II I 4/ 

^i£jn£jianw'aviiaianm'af'n»n CBF 2) myogenic autoregulation nni'mjJW'afiia'ti'a'3 CPP vinHn^nuLG'aLraiilu 



http://www.cmei.org.za/index.php/cmej/article/view/2698/2840 








CBF CPP ^'3W'ai^°n}jnn "] 3) 

neurogenic autoregulation nn™^i?QW'a(siJ^ntjm?i'E]'3n«n}JLS'E]LftJijdQi4ViQ'3m^'=)nnnni'(sniJi^}j?i'E]'3f^uuiJf^?inyi 
■aiFitiiJji ti^£jL'aiAin^'a!in'3il'3nnwQU(si}jt^tjf^uuiJi't;?invi'ai?iti4}TR'=)nnnn£jli4Vi2^'a^ nitric oxide 

q 

LS'E]Ln^nnfun^L'lij^?i}j'a'3'E]tj'n'3i'‘uai''3 nj^'lnnifisniKsiJj^'^ndm'^^ Jtj'lil CPP (walntltj 

q q ' 

I I 1 / 

vifi'3 MAP) Swj^i?i'annfLill£j‘mLil2^'3?i'a'3 CBF unnm'nilnS m hypotension m^l‘u?i}j'a'3'=)^Lni^nm^?ini^ 

'lMQndnli4(sii4iJnSLiii4ilii4 




‘ntjnfi?i/in‘n?i'E]'3nni'un^L'fij^^m^'E]n'qaij''3i?in}jnhtJQnn(si?i'a'3nnfun^L'fij'l^? 


Scalp Injury 

nhran?in^?i'E]'3Vi'U'3^m^innHJtjJ'E]^'l^'E]!in'3JjnnLS'E]'3'=)nnvi‘m^m^Svi2^'E]^J'a^}jnL«tj'34ni4Qt4}jnn 

2 / II III 2 / 

(siQ™n}jJ‘ai^vin(sif''3t^tJL'a‘nn^'a!in'3ii'3LS'aili'a'3d'3i^Q'liJFf'3ti''3‘ntjniin2^l‘UQ™Lfh^2^^^'annfmiiLmj^i'QiiyinM'a'3ViU3 


f^mz (all-layer) "] (interrupted) VIM miJLLlJUl?l'E]Ll4'E]'3 (continuous) nL^ 

Skull fracture 

2 / 

n ^tvi n ^ tm n “a n LLiin £j Q fi w 

2 / 

1. i?ih}j«n»ai^nnfLmn ttii'JLilfi linear (imnlm), depressed (imnEJU), comminuted (tmntil'uvij^nfjifj) wa 
diastatic (tmni^ihJJ suture) 

2 / 

2. LLij'3i?in}jnnfln?in^?ia'3ViU3^m^ i\\u open mz closed fracture (iJh'3(sif3Vih'3iJf^?inyif^2^£j^n?ii?ifQ£j}jH 

2/ I 2/ 

mdn simple compound fracture) lf4adniJQ'nviU3^™^^iJn(si«}jfa£JLmnm4an?in^wa'l}j 

3. LLij'3i?in}JiJ?LQai^Lmn (skull valve fracture) (skull base 

fracture) 

Linear fracture'l}jwnnffn»nt^tJLa‘nh^aJ^“jTn?iJjnf4m4'lma'3 depressed fracture (snfa^tj'hl^^mafjn 

2/ I 

n^tvi2^nlf4lf4ni'm^?iaiin^tvij^nmfjm4}jnnndn 1 cortex (inner cortex mtjnii outer cortex) watilfi open fracture 
Growing skull fracture “nulLlL^n S^nwai^a^LliL! subgaleal collection a^UfthOl skull defect f'3L^fJLll‘U 

2/ I 

mtivifi'j^ia'j diastatic fracture Ju defect a^lvifylfjtfafj °] resorption iniii 

2/ II I 

'l^'uatjm'n 1% ttj^^jTnm^nuJnanLj'uafjndn 3il^wuh^L'fu^^m^(si'af4'ln'3ff4LH''3 

q q q 

LL‘Lif4af4?ia'3nnfLni^if'3'l}j'yii'nuLt‘LiTO dura an^im^LL^^^wadn anam^ann pulsatile pressure ^la^j 

CSF dural defect nnfmHnaannTOhi^i^'aajJi'afjfQ^ dura °] m split-thickness 

calvarium bone graft, autograft wan^tviJ^nmLJJJ 



Skull base fracture 

dS Qy Qy 

1. Massive bleeding iQ'Ei'j'^innJ'a^'a'an'^innijfnai^n^tviJ^nLmn LL2^^m'l}j'?in}jnfn‘wnjjJ'E]^t^£ji?n''3'l^ 


}Tn'^t;'a'an'^'in'^}jnLL2^t;vi anterior posterior nasal paoking founu fluid 

qj qj I I 

2 y 

resusoitaion fOUW blood transfusion 


2. Cerebrospinal fluid (CSF) leakage LW'Ei'j'^innflnnTOn^ini^^i'a'jm'a'MJjglJj'a'j m 

I 2y 2y I 

“innH CSF fo'Et'anun ui'JisiwanaiJfjnijJa^aanjjn'innlmmn'lfenn Qfiimri'jnfj"] mW'un'unvitj^j^'j^ 

2y 2y I 

nf^i^n»nfa'3 ffnSnnfimnMa'Jtln ^a a^ii-juanwonw CSF h 

qy qy qy qy qy qy I 

(Halo sign) wau'i'Jisiwanailia'JLmnnuflnwn t^£j2^'3‘uni?ii'oa^iJf“}jnai‘uni?in2^1‘u‘iln'U‘u wanaH dip stiok 

Sy I 

wad'j'wa'Jilfiijinni'n'l^ti^tjfinLilfi CSF aowf^mjtlniEin^^afiiJf^jjnai 40-80 }jn.i?iaLi^?Si?n' 

dJ ■U 

I 2y 2y 

LL}Jf4m^?l^aai?H'Qavin beta-transfehn Ififln 


3. 


Cranial nerve (CN) injury t^fJO'lJ'l'un^tvi^^n^'l'UVilJ'lLmn (frontal bone wa sphenoid bone) CN ^“nu 
un^iau'l^iiafj'lmm CN ll wa CN ill finjnf4n^tvi2^nmf4Vi«'3Lmn (petrous part^ia^j temporal bone) CN 


■ I I Sy I 

^‘HUiin^Laii'l^iiafjaa CN Vii CN Viii CT soan ma^onSitinf^^nni^ CN waliJ g^otiviS'jas 

qj qj 


Lllu neurapraxia LlJ^^Vi'lfj'l^La'J LLl?l'lJ'l'3nfma'iai?fa'3w'ni?^a deoompression 


Intracranial hematomas 

Epidural hematoma (EDH) aa Ja^aanu1'naiLViSaLm'W}j?ijja'3^fn 2^Q‘ulvifijLn^anna?if4'3?ia'3Vi2^ai^ Jai^ 
middle meningeal artery f'3Liif4Vi2^a^Ja^^j£j'3ma'M}j2^}ja'3an?in^ Ja^}Tnaanu1'LQai^onnf^viijt^£ji?H''3 (coup 
injury) LL2^^^}jm4finijnnfLmn?ia'3nt:tviJ^n^m^ wiJQ£janawannnfLL?l^'3^Liif4 classic manifestation m 
Wuuni^Laii^^m^LSa'jannS cerebral concussion f'jwwiffjm'n “lucid interval” iL^ofjjj^'jan 

iSa^jann increased ICP afii'j'lmiEinjj lucid interval W‘nu'l^mfj'3 20% ivintJu EDH on 

qj 

WunnTO'ni^^ti^tjfn^LfnwiJnfjjTnSnnfinitjnni'mli'in^^ gmunranmjunilnS'l^ iSa-jann primary brain injury Ijj'unn f-j 
i?in'3nij Ja^aanlf4?i}ja'3‘Bw^a‘u"] imonWijnm'mi^^'Bn anam^?|}ja'3^in^Lla^ann ICP ‘nnW 

mi^imnjj'wnnfwa 

Subdural hematoma (SDH) ^atla^aanlllima'WJJS^Jja'J^fn t^tiyrnlllLn^ann countre-coup injury ^a P\‘iVZ 

rinni't;viumf4ViS'3 im^^jja'jmiatiliJnf^viiiniin^tvi^^nanmfiViS'j m^?iJja'3‘Bn Li^^^wnni'an^ini^^ia'JViJ^ai^Jai^iil'Lnainn 

qj 

^lua'J SDH jTn^JJWUfinu cerebral contusion subarachnoid hemorrhage nnfytfjnnffxUl'^jTn'ljj^'afjl “nuSaiElfn 
PintJLLJ^^'MnnW'JLSa'JannS primary brain injury unn 



Intracerebral hematoma (ICH) Vif'a cerebral contusion countre-coup injury W'mltJQnil SDH 

'an'^nn^fQjjnu SDH iCH efhtu'jafn 

2 / 

'antjnn‘nf3OTn nnwiJQtjfl'annni'Lm'j^'j 

■u 

Intraventricular hemorrhage (IVH) 'an'^m^'^'innifUn^L'IlJ IVH 'adl'JmtJQ W'ain^fQJjnil 

imnnSilfu^'a'anunniiJ^^m^ obstructive hydrocephaius 'ai'^iilf'a'Jinnnni' 

I 2/ 2/ 

2 / 

Subarachnoid hemorrhage (SAH) ^'aii'ai^'a'anlllf'fu arachnoid ruptured 

aneurysm SAH 


Diffused injury 

Cerebral concussion ^'annwgijj'a'3 j£jvii4n^'liJ^Q(siwnnLH''3nf^viiinntjf4'an ti^£j'ljjS‘Htjnfi?inn‘nlf4?i}j'a'3 

qj 

'annifm vi}Ji^?iS(si™S'3 '^niviiFinnfmljJ'l^ iiitJTO 

qj q 

Diffuse axonal injury (DAI) axon acceleration-deceleration 

wlJntJjTnviJJ^^iS S GCS i^n Lm/inv^f^l'ai'^'ljJ'nu^Q'lJjB^lJnRw'aytu petechial hemorrhage I'u subcortical area, 
corpus callosum wfi deep nuclei ilrTUfitJ nm'‘ntjnnfnni'(si?i'a'3 DAI iilfil^vi^^ntJLLiiii nn 

2/ I 

Lilfj'U'atJ wiJQ£j'E]n'=)'E]nnnTOl‘ulf4LQj^nvi2^ntJ'2Qt}j'3n^}jnw'E]‘an'=)Liif4 vegetative state finS‘ntjnfi?inn‘nf‘uai''3 

qj q 


I.l.« Wl]Q£lin^ I;f2i 

<u <u 

nnTOLLJ^wijQtJun^L'fij^^m^isnf^aj^iFinjj advanced trauma life support (ATLS) Hfsnnu^'K^njiFi'anm^ 

qj qj qj II'/ ay 

'a‘m?H''ltjS'3LLrifQl?lri'a‘m?l'l}J^'l^U airway, breathing, circulation, disability exposure and environmental 


control t^tjlf4f“Vidn'3nni'^LLJ^lf4 primary survey (snfil'E]'3m4nnfUn^L'lljnf^^n#UVi«'3dTU(si'E]t^tjH semirigid collar Vin 

qj I y y qj q 

2/ I I 


^UVi^'^dQ'U^'a'l^ llf^unai 10%^® ludnu D-Disability Iti primary survey I'Wl^lfQ'^L'tl'nn^ focused neurological 
examination Imiri GCS pupils Lvinm4^^ 'ljj4nLilf4ilf'a'3i?ifQ'=)jn'3nntjyin'3f^uuiJft;?inyi'a!in'3J^^LM^lf4#m?i'af4W 
LSfiwiJQtj‘wwnn/inQ^'m4i?ifntJVi^'3'^nn primary survey S'3^'^'H'ain€’niJf^QRa«^i?ifn'=)fn'3nntji?in}j 


secondary survey UJ^^lLli'JWlJQtJ'a'anLll'U mild-moderate-severe head injury l^lUJ GCS score 


:Sil. 



Mild Head Injury 

■ S/ I 

‘l^LiriwiJQtj^S GCS score 13-15 imiil'undjj^wilnjvin 

qj qj q q Qy 

■ S/ I 

LW'a'j'^nnw'annnTO wiJuS'Jili'a'jSLLWiJfiijRl'unnfi^^J'andnwiJQtJi'ntjl^isni'Wunnf CT 

dJ ■U dJ 

S/ I I 

vi^^nnvi^^ntj Ii4nu?inni4^aj^^ii1'uvii?i'n'3"] 

I IIS/ 

Canadian CT Head Rule (CCHR)’’® ll 2000 f'3LL‘U^‘unH‘tnn CT GCS score 

I 2/ 

< 15 m 2 #:t}J'3ViW'aijiLVil?l, skull fracture, W sign basal skull fracture, finwtJfi 2 (siWW'aunnnd'l, “antJ 65 
wauinmn, retrograde amnesia > 30 141^, dangerous mechanism (t^M'U'iiai^L^'Uri'U'U, ni'^ll'U'a'an'^'infri, l^in'^'in 

12/ I I 

m-i > 1 Ljjpif w-euJuI^ 5 Tu) CCHR m wiJQtj^‘ilnLiinlt4nnwn»nLilt4ili'a'3wiJQ£j^wili'^'JSviJj^?iS Ijj'S 

qj ' qj qj 

neurological deficit Ijj'ffn anticoagulation 

I I 2/ 

New Orlenes Criteria (NOC)^® ll 2001 1114^141 W‘tnn CT lt4WlJQtJ^SMlpiMVifi'3Wl?i'a'llJfi llhi^^m^, ‘anwtJt4, 


'ffn, intoxication, short term memory deficit, "ahEJ > 60 ll waw injury above clavicle Mahn^^ia'3 NOC ^a lla^JLll'U 
WlJhEJ^Wllf^TpViJJ^giS liJS neurological deficit 

lt4dQt4?ia'3ilf^LVi^'lyiEj ?irihm4ilf^?ihyiQviEJh jQjjniiQviEJh«EJilf^2ihvif^j^EJLmyimLWiJf^Lyi^'lviEj'lfeanLit4Qvih'3 
nmjQliinfMJja'JlJh^LaiJ lt4ll 2012^“ f'j'l^llli'JWlJhEJ mild head injury aanLllt4 low risk, moderate risk mz high 
risktiEiEjndjJ low risk ?ihJJhraHnmjliht4'l^ ndjj moderate risk fliWh'lhiEiahnhl'Mw'nEJhUhJ^wa CT dQt4n?ijJ high 

q q qj q 




* headache IjjfQJJh'J wound pain 

“ m warfarin, liIi 4 hemophiiia 

*** 'annnwgi'JMh'hS open skuii fracture : (si«htj'hf4Lm2^^vi‘m^m^'l^f'atJLmn?i‘a'3n^‘lviJ^n 

I I 2/ 

'ahnh™?i'3Mh'hW skuii base fracture: cerebrospinai fiuid fh, ffitJ'Bhf'aupihW'avi^-^lu'W (periorbitai or post- 
auricuiar ecchymosis), i^H'Q'^fVi'nuLl'a^'a'anm'ul'uunQVi (hemotympanum) wil'a^'a'an'^hn'^unw'ailhn 

y/’qjqj qj'yt/ qj 

2 / 

**** nhf‘ah^tJf4Lmj^^(sif'3Wf^tJ^vih'3‘n'a?i}j(snf 


llWU^Sw 1 LL‘l4Qyih'3n'BlJ21jlSnfm?i}J'E]'3Uh^L'llJ^'l}j'|'ULH''3 (Ciinicai Practice Guideiines for Miid Traumatic Brain 
Injury) QvitJh^tJiJf^gihyi^j^tJLmyimwiJf^Lyi^'lvitj, iitiQvih'jniiiJgijSnfMjj'a'JiJh^L'fu, 2012 










Moderate Head Injury 


WiJq£J moderate head injury GCS score 9-12 f'3St'ann?iW;snn}jSi^lJnS'=)nn CT scan 

qj J ■' qj 

2 / 

80 w'm4S'3(sn™n CT scan yinfhtJ moderate head injury Hvi^nnnw^htjnijnhf^aj^wiJQtJ 

q qj qj J J qj 2J 

2/ I 

severe head injury LLi^iLU'a'Jili'U'ah'^^^'ljjilf'a'jldvi'aiiQtJVihtjl'^ (endotracheai tube) iS'Ei'J'^hniNWlJQtjiM'H'a protect 
airway'll 

Severe Head Injury 

wiJhtJ severe head injury W'Si?)?'! JtjfhiFiJJhnm'hl'atJj^^ 20-30^'’'^^ vi^nnhTOLL^^ 

WlJhtJ severe head injury mil'a'Jmi secondary brain injury m'E]nhfril4m?l'a'3?i}J'E]'3lm^£J^nj^hl?l''ajJh 
2 / 

wi^i'a'lilS 

Airway 

nm^'a'E]n?w‘uli4Ll'E]^i^°h (hypoxemia) Lili4il'=)'^£jdh(^ry'E]!ih'3ViS'3^inhHtJ2^nhffn»h'l}j^ t^tii'ainih^'adh'Jii'JLS'E] 
oxygen saturation (SPO2) 90 severe head injury S hypoxia 

I 2/ 2/ 

90 LQ'E]'3'=)hnnj^'lnnhfil'E]'3m4yih'3mi4Vihtjl'^ Jtj'liJ'^hnnhfViJj^giP 'E]h'=)SSi4i?in'liJ'E]^m4yih'3L^‘uvih£jl'=) vihtjl'=)'BhJ^'3 wa 

q 

ij'atj(sif’'3^wnhi''ahw£ji4 wm4S'3(sn?il'a'3m4 hypoxemia prehospitai t^tJ(snfl?iyi'a‘iiQ£JVihtjl'=)‘tnni'h£j^'' 

Fluid resuscitation 

(siQfil'a'JfTu'ljjlmn^isiQhJjmitj^^iFim (hypotension) systoiic biood pressure > 60 UJJ.llf'ayi lt4 

JniLi'rKsiJ^'ai^ > 70 uu.ilf'avi Itj Jn^nuiliii'niLJ^^ > 90 uu. ilffivi ItiJn'antjjjhnndh 10 3 iS'Ei'j'^ihnn^jj^S 

q q 

I 2/ I 

hypotension ‘nudhS'aiFU'hiFihtjaj^^^nhW'jndhnj^jj^'ljjw'adh'JWL'qti nhi'H?ihi“Uh(sni'lmiit4 isotonic crystaiioid 
2 / 

‘llhl?lhJ^ t^tjl'WLll‘14 maintainance rate^^ 

Hyperventilation 

nnwh hyperventilation liQtjH ICP 2^^2^'3nhtjlt4LQJ^h'l}j'nt4h^ tm'lu'ati^tlhW'inh hyperventilation vinfhtJ lt4 
WlJhtJ severe head injury Wfl prophylaxis hyperventilation iS'a'J'qinSvi^njh'udhn'H'J^i^ PaC02 Wl^hm'hlln^ 
t^tJL'ainih^'adh'Jli'JLS'E] PaC02 < 30 mmHg iniH cerebral blood flow LL2^^inhHtJJ^OTi^ii'E]'3nhl'm»h'l}j^ 
LL'U^'llhWinh hyperventilation ^"a S brain herniation asymmetrical pupillary dilatation, nonreactive pupil 

S extensor posturing wa GCS 2 (aint^U^ GCS < 9 amtlh) arterial blood gas wa 

S^iFihJj end tidal CO2 (ETCO2) mailf^tCtj PaC02 tm'fih'ljjflhUhi'riilf^mti PaC02'li^ titj^tlhlml'jjilitjilfijnhi'vihtjla^ 

2/ I 

aplfh 10-12 (Sif3l?iat4h^ (tidal volume 6-7 ml/kg) 'i^tJflhahLll‘Ullia'3‘inh hyperventilation H PaC02 l^°hm'h 30 mmHg 



monitor brain tissue oxygen monitoring, juguiar venous saturation Wfl 

transoraniai doppier^^’^® 


Hyperosmolar therapy 

nuH hyperosmolar therapy ICP mannitol wSriJ^'ln 2 tlUll m 

I S/ 

1'^tJ“LL1'nnntjlt4LQ2^nLlit4t4n^ plasma volume blood visoosity oerebral perfusion 

mu™ wiJntj'^i^U'annnTO^'adn'jfQi^LfQ f^tj^i^i'aun 15-30 i4nu mannitol '^i^wiln'a'an'^inngiu'a'i ICP m 

qj 

S/ I 

osmotio diuresis w^fsi'i'atiili'^unai 90 linuO'i 6 fotu'i mannitol ^“a mannitol 

qj q 

I I 2/ I 

anami4 blood brain barrier uJtJVintJLifn'liJ?i^?iuli4?iua'3 LuavitJi^lw^mi^?iua'3inuan(sif'i'li^f'3Lram'n rebound 

q 

2/ 

phenomenon a'l'lufsnflwniiViJintJ"] Tu LL2i^(sni'lmiJU bolus dose unnm'n oontinuous drip i4anann'U‘U(sni'?^'?ili4 
wijotjuutw'li?) mi'nt:anami^'li?nntJLatJUini™'l^ hypovolemia ma'iann mannitol liIi 4 osmotio 

qj qj ■/ I 

2/ I 2/ 

diuresis anauiH^ry JtJilnmuunn™^®' 

?infa‘l4ul'WmaJ1i^?iua'3inu du glyoerol, hypertonio saline, furosemide a'ial'2l^LLl?l''luutJULVin mannitol 


iti'luunnwn»na!in'3LnAi™jintj atj'n'i'lfniFinu hypertonio saline unnfHunnluilatj"] ma'iannuiial^aginunraH 
resusoitate luwiJQtJUU hypovolemia 


Seizure prophylaxis 

Posttraumatio seizure (PTS) Llli'ltllu early PTS f'3m^nntjll4 7 TUVi«-1'aijRLVil?l mz late PTS f'llfi^nntJVi^'l 
7 TU PTSl^uri U intraoranial hemorrhage (EDH, SDH, ICH), depressed skull fraoture, 

penetrating head injury, GCS < 10 nm'l‘wtjnm4^nmaila'3m4 PTS early PTSl^ 



Steroid 

p'3LLuli4nni'vi^jia'3a^‘nin'n steroid anauilf^feiiinii TBI Lm'annnnwn»nvin'3(siSunLLlQTiijQ'n‘uananna^'lu' 
&anauw2i^n'3mtj'3L™ nni'S^waunn™ wiinnwriHn CRASH study f-itilT! international 
double-blind RCT ?ii4n^li^rLiTiijdn'ai?ii'ni?intjli4n?iuWij steroid 25.7 mtiununduu'lu'l^ steroid 22.3 

Qy q q 

2 / 2 / 

(relative risk 1.15) nnwn»n RCT li4 Jrinvuidn steroid ICP lu TBI wiru 

LLU^llnlTTl'W steroid ll4 TBI^" 


Temperature control 

tSiiUtifiufumidn hyperthermia W'a'aaiviJiuunnm'n38.2 uwji JtJi?i''E]WiJQtJ^'' m hypothermia 

I I I I 2/ I 

Lili4L!‘a'3uiMLili4Upnm£j^m4'atj' mfi^'=)nn™uji'=)nnnnwn»nvi2in£j'ai4VHl‘uwlvirLiLL2i^ JnTMU^siQnuwtm'if™ wu RCT u 



Hutchison Adelson moderate hypothermia (32-33 severe head 

injuryiCPlii'BQ'j 24‘DQtU'JUfn Lm25^iontj'ljJ'l^‘wtjj^OTi™Lmni?in'3'=)nnnnfm»n}jni?ii'jni4 

■ I i/ I I 

LLi4QM}j^'=)^m}j'ai?n'ni?intJLL2^^^nnf 'a£j'n'3'lfni?in}jSnnwn»nLU'a'3ilii4^iAiin'nnn™n hypothermia t^£j^fn»n'aaiwn'l^ 

I I 2/ 

I4ni4m'n 48 Giasgow outcome scaie nnwi hypothermia ^'3iHi?i'a'3^n»n 

ICP lias CPP monitoring 

WlJntJ severe head injury Increased ICP intracranial pressure 

2 / 

ti^tJ Brain Trauma Foundation ICP monitoring ItiWlJntJWpi'a'llJfi ” 

1) WlJntJ severe head injury (GCS<9) ^ CT ‘niJW‘ntJ'lfi?i/TTnl‘U2^}J'E]'3 (l^Llri W hematoma, contusion, swelling, 
herniation Wfl compressed basal cisterns) 

I 2/ 

2) wiJntJ severe head injury ^ CT 'ljJ‘nu(snn}jS^iJnP 2 lt4 3 1 ]'e]i?i''e]'1iJw Imm 

a. 'antjjjnnm'n 40 il 

q 

b. w unilateral wa bilateral posturing (decerebrate Wfi decorticate) 

c. Systolic blood pressure < 90 mmHg 

2/ I 2/ 

nnfyifnu(sin ICP innl'M?in}jnrannvit4^at4Qyin'3LLJ^siJf^Lnt4tJ2^vin'3fn»n'l^ nnfi?n'Q'=)‘nu ICP 

qj 

■ 2/ 12/1 

'aT=)ij'3U'anO'3n'at4J'a^ratjntj?it4n^lt4W'a?iJj'a'3^in}j}jnnlt4ti^£j^TH'l}jw'annnfa?ii^^ Lyi(siQ(sinn™'TaT=)l?i?intjQ^wn'liJ 

2/ I 

l‘L4‘ii'a'32^}J'a'3 (intraventricle) ITUS'!](intraparenchymal) W'al‘mi'a'3 subdural/epidural probe 

u1'wai'q^S«n»ai^Lmni?in'3m4 f'JOfi intraventricular '^^H(snn}ja}j't4mS2]^LL2]^?in}jni'riHL3‘u external ventricular 

q 

drainage (EVD) m'ai'^untj CSFimM JtJ^'!i'!iT=)'=)d?i£jnnl‘uni'mS ventricle S^iTini!) Jn ICP '!idi^°h 

m'n 20 UTi.ilMyi won ICP ?i'3nn'n 20 ujj.ilf'ayi tStinj^ntinnindn 5 t4nS (nnfwnfmniFU'Q'^nS'qCtjmjJLLJ^d'MnnfmHn 

qj 

^ntjnfinnflFin'3"] iFinu^nmj Imm sedation, f^untJ CSF rumSld EVD, H hyperosmolar therapy 
hyperventilation 

nn?'?!!) CPP ntSTidntiViS^SLiltiJjniFif^nTiltinnTOLLJ^wiJQtJ severe head injury liiil'^'^iiTut^tJin'nSLViJjn^giJjlni 

<i3 qj qj J q 

2/2/1 I 

wlvinj'atj'lnj'iin'j 50-70 fnSin'n'an'qiJfiJLiJltjni'liJiFinjj'iin'j'antj Jn Jn'=)sS(nni^°nnn'n Jnti^iw'awlvinj 

qj O/ qj q qj 0/ 

2/ I I I 

un'Jinw'an'^ilf'a'jH inotropic drug rn'Etmumnnumitj^SiFion CPP m 

Brain tissue oxygen monitoring 

nm''y^'a'!]nfL'qn4l‘u?i}j'!]'3S(mn}j^ninnjLS'!]'3'^nn‘nun'nnn™tJ2]wifinnfm»n'^“^W'!]'l}j'dQ‘udninnj}jn'^nnnnf 

o/ o/ 

2 / 2 / 

?i}j'!]'3?in^Li'!]^a2]^^in^'!]‘!]n?L'qn4 nm''f^‘a'!]n?wt4ln4?i}j'!]'3S‘mnm''y^t^£ji'Q}jfH?i}j'!i'3 t^tjHin'n jugular venous oxygen 



saturation brain tissue oxygen probe jugular venous oxygen saturation 50% 

wa brain tissue oxygen tension 15 mmHg 


Subdural hematoma 

^iiini^iviunno'n io jjw. 

Epidural hematoma 

^luninviit'im'n 15 uu. W'aSiH'uniFU'unnm'n 30 ufi. 

Intracerebral hematoma 

1) Intraoerebral hematoma iR'Wni^U'Wnnno'n 50 

2 / 

'1^'^'in modified elipsoid method ?l14'li?i^l'E]'3n'ai4Ll'E]^ = 



filv 3 SDH mnm'n io uu.uns 

midline shift UinnOl 5 JJJJ. 


(no'i'i X tjm X ^'3)/2 

2) WiJq£J GCS 6-8 frontal wa temporal oontusion ^lUli^iunnnd'l 20 Ufl. midline shifting 
jjinndn 5 jjjj. W'awnnm^tutJi?) basal oistern 


Posterior fossa lesion 

w mass effeot ^L'Mi4'=)nn CT soan liliLm fourth venthole Sn'iTOini'iJ nni'J'au warinn^LUfj^ wnn? 

qj qj 

ni^LUfJi^ basal oistern Wfi w hydrooephalus 


Depressed skull fracture 

1. 1 cortex (inner cortex ^I'a'i^i'auviG'imfj 
nil outer cortex ii'a'ilmi'auviQ'i) 

2. Llll4 open (compound) fracture ^WLLWf1?inilin, LLPint^h 
frontal air sinus, pneumocephalus 







■u 


qj 


? l / v ? 4 Depressed skull fracture 
ndmnmu^4iiinndi 1 cortex 


Lilmitj 1 111 wu SDH vi‘unjjnnnd'110 wu. tmlilw midline shifting LiJi^'a'innw liiiloi^i^mit f'l'ai'^^viiiliiwiJofj^i'i'anfj 

I ^ qj qi q 

m'3W'i^i?iM'Mnij'a?i”lt4m'3ini?i!,siJWpi?its 


Craniotomy 




iij^^ilnn'a'uJai^'a'an ti^tjfin'=)Lili^m'a‘W}j?i}j'a'3W‘a'l}Jli4nii 

q 

n'atiJ'ai^'atj'LViS'aw'alilim'a'Mjjgijj'a'j 

qj q 

Decompressive craniectomy (DC) 

nntjvi^'3 Qi?iniJf^?i'3m'W'a ICP Snifl'Blti 2 nfm 

q 

Primary DC ^'anfm^w'ni^^LLlQ‘Hiidn?i}j'a'3in}j}jnn jaW 

?ijj'E]'3!JiJijQ}jalQS'3ldn^tvi2^n^‘u/intJVi^'3 ICP monitoring unriati 

Secondary DC ^swiJQtj'ljj'Sn'atiJ'a^^itin^lviry'^ilf'a'jfnHnfetjnnTO'ni^^ monitor ICP ll^q 
vtudn ICP ICP LL«Q'l}j''l^w«alQ ^'Jw'ni^^L'ann^tviJ^n^m^'a'an unilateral 

qj 

craniectomy ItinfMJJ'El'jm'UViS'JinJjndnlnmtiViS'J wa bilateral frontal craniectomy ni'MJJ'a'JinjJtyin °] 
2 / 

miw 2 ii'i'j 

2 / 

'=)nnnnwn»n‘Hin'n DC ICP LLJ^t;‘iiQtjH'annnfwiJQtJOTf4lm^tJt:ai'n'atj'n'3W‘iItjdn(^ry 


/nQ2i?l3J'El'31?n£l 

2/ I 2/ 

^^^3/11 ^ o lAA o^^Vl 3/<al 

nm^?i}j'a'3i?intjmi^?i‘UL}j'atJiJQtj?injL?i£jnni'yin'3nm'a'3?i}j'a'3'a£jn'3?i‘m‘D'3 tiJ^^^injjnranj^u^sifiJjnL^'an 

qj qj Qv 

2 / 

(irreversible) nm^?i}j'E]'3i?intjmLilf4nnf JtjfQi?ii?in}jnj]Vi}jntjl‘uviJ^ntJiJf^LVi^ lf4iJf^Lyi^'lyitj{h3Sfln{]ViJjntJWLmil'=)'=)^m4 

I I 2/ 

O e\ 3/0 €\ 3/<sM I 3/<sJ €\ 3/^ I C?| 3/ <al <sIa i i I I o/ O o/ 

Lvifi'EnntJVi?i}j'a'3i?intj Lvin'EnnLilf4tJL?itJini?ii?in}jiJf^nn^Lmvitj?inn'a'3tjnf4nm'ili'iiili''3ViJ^ntj(sn''3 l^tj'aiiii 

q qj qj q 

?i^inntJLiif4iJi'^nn^'aimil‘n^.2554 

q 

m'jQS'q'aas^jj'a-apna 

2/ I 

nni'QW'atj?i}j'a'3i?intJwmaiwiJ^nnviJ^ntjl‘U'a!inuLLi?i'j^^iJi'^LVi^LLj^^ii1'Uvi?i'a'3?inn‘u^ ItidQfj^i'a'Jilf^tyi^'lvitjH 

qj 

I 2/ 

vi^nmaimj^^Qfinni'Qw€£j?i}j‘a'3i?intj?i'E]'3LmviMnn t^tJLiif4iJf^nn^Lmyitj?inn^ 7/2554 

q 

2/ 

1. nni'QWM^iJj'a'jpintj 

. 3/11 3/ Vi i3/^=S 0/ Vli61 <;'<=» tsi <=j O «IVl I «s| 61 3/ 

1 tJiJQtji?i'E]'3mi'?ini?n mvintjh mtjm^'^nnnn™?i}j'E]'3L?itJVinm^tjyim?in}jnfnL£jtjQtjnLvi 

' qj qj 

2/ I 

2) nnf'l}Jfinm'm4'l}j''lmni^'=)nn 'w»tjn nm^'aaivinJii^°naiJin'f4LH''3 (<32 nm^ 

/ qi q qi q ' ' 

S^ilnS^i'a^f^uiipi'ajj'lfyi'aLLJ^^LjjiFintuSn wa nmt;f'a(si 

I 2/ 

2. tS'a^sn'iiiFinjjM 1 LL^Q nni'™m42^}j'a'3i?intjHi?n'Q'^i?in}jmai®t(wfi 

1) i?H'Q'=)'l}J‘nunnfL(sil'E]f4'lvnli^"] tjntwnnfml'afi'lvn^m^'^nn spinal reflex 



2) i?ifQ'=)'l}J‘Hii?LiA|ln'Mi'a'3nni4?i}j'a'3 


i. Pupillary light reflex 

ii. Corneal reflex 

III. Motor response l^lhU oranial nerve distribution 
iv. Vestibulo-ooular reflex 
V. Ooulooephalio reflex 
vi. Gag and oough reflex 

3) nnwi'Q'^v^uM'E] 1) 2) 6 

4) vi^?i'aiinnf'l}j'vintjl'=) (sleep apnea test) tiliiinn 
a2^^vi‘unin'E]'3LS'E]VitJ^mf'E]'3‘iiQtJVintjl'^'E]!in'3'U'E]tj 10 f4n^ 

q 

I. Sleep apnea test preoxygenate HwiJhtjflfSimj Pa02 

2/ I 

il'a'iminnf^in^'afinfwu Fi021.0, tidal volume 10 ml/kg, RR 

10/min Lilun^in 30141^ LLJi^vii^?i'aiit^£j2i'ai^?intJtjn'3‘iln'a'an?wi4100% 

6 L/min tilunjin 10 PaCO, mwHn'ljj' 

qj 2 

14'atjndn 60 mmHg wfiW(sinLilltJi4LLiJji4Jjnnli4i?in'3nm^viQ'n'3ri'ai4LLJi^viMri'a^ 

20 mmHg mdi apnea test Lili4inn 

' qj 

2/ I I 

I I I <r<sj 3/ 11 <sJ 3/ Vi I I I 

tjni?i^iJjinnn£j'E]Q£jQ“i'ntJi4i4Vii''E]avivitJvi^ajitJiJQtjyii?i'E]'3nnf'E]QtJQ^ Lililjinnntj 
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